Background: Pain is a consistent and predominant complaint following surgical intervention including abdominal open hysterectomy. A multimodal approach has been suggested to improve postoperative analgesia and to reduce opioid related side effects. In this context we conducted a comparative study on efficacy between gabapentin and pregabalin on postoperative pain relief. Methods: In this prospective randomised study, 60 patients were divided in to two arms group G and group P. 900 mg of gabapentin and 300 mg of pregabalin were administered orally one hour before spinal anaesthesia to respective groups. Hemodynamic parameters such as heart rate, mean arterial pressure, respiratory rate was monitored pre, per and postoperatively. Also, the need for first analgesic dose and visual analog pain score were documented in all subjects of both groups. Statistical analysis with SPSS 16.0 performed. Results: There was significant fall in mean arterial pressure in group G than group P patients. Further the fall in mean pulse rate was more in group G compared to group P throughout pre, per and post-operative phases. In terms of mean postoperative time required for first dose of analgesic drug, pregabalin and gabapentin was required after 7 and 5 hours respectively. There was a statistically significant change in Visual Analogue Scale, showing pregabalin as better drug than gabapentin in post operative pain control with score 5 and 7 respectively. Conclusions: Pre-emptive analgesia with pregabalin appears to be superior to gabapentin as a part of multimodal perioperative pain management in abdominal hysterectomy.
INTRODUCTION
Pain is a consistent and predominant complaint following any surgical intervention. Adequate pain relief is considered a basic human right. Failure to relieve pain is morally and ethically unacceptable. High-quality pain control after surgery is still a major challenge. Opioids, NSAIDS have been the mainstay of postoperative pain management, they are not free from side effects. Surgical stimulation is associated with central and peripheral sensitization.
Antihyperalgesic drugs improve postoperative pain by preventing the development of central sensitization. 1 Prevention and treatment of postoperative pain plays an important role in the early mobilization and well being of the surgical patient. A multimodal and novel pain research approaches have been suggested to improve postoperative analgesia and to reduce opioid related side effects. In this context, we set out to compare the efficacy of pregabalin vs gabapentin for postoperative analgesia after abdominal hysterectomy.
Aims and objectives of present study were Comparative study of premedication effect of oral pregabalin versus gabapentin on post-operative pain in abdominal hysterectomies, to compare the efficacy of pregabalin and gabapentin in quality and duration on post-operative acute pain relief, to analyse and compare the effect of the drugs on vital parameters, to study the post-operative requirement of analgesics and to compare the side effects of pregabalin and gabapentin. In this Prospective randomised comparative study, sixty patients scheduled for infraumbilical hysterectomy ranging from 20-70 years of age with ASA grade I and II were selected. After getting ethical clearance, informed consent and preanesthetic assessment of the selected patients for the study were done. Patients were randomly allocated to one of the two group of thirty by hidden named slip in a box method. Patients allocated to Group G (900 mg gabapentin), Group P (pregabalin 300 mg). On the day of surgery, vital parameters and electrocardiography [ECG] of all the patients were recorded in preanestheic room and then the drug selected for the study was given with a sip of water in the morning, 60 minutes before administering spinal anaesthesia.
METHODS

Inclusion criteria
On entering into the OT, intravenous (IV) line was secured by using 18 Gauge cannula and preoperative vitals (pulse, BP, respiratory rate, SpO2) were recorded. Preloading ringer lactate at the rate of 15 ml/kg/h. Spinal anesthesia was instituted at L3-L4 interspace and a volume of 3.5 ml of 0.5% bupivacaine heavy injected over 30 s through a 26 Gauge spinal needle. Patient was placed in the supine position with a 15° head down tilt to achieve the level of block of T10). Fluid administration was continued intraoperatively and hypotension, if any was treated with fluid replacement. Motor block was recorded according to the Bromage scale. 2 Intraoperative vital parameters were recorded. Fluid administration was continued intra-operatively and a decrease in mean arterial pressure greater than 15% below the pre-anesthetic baseline value was treated with incremental doses of injection Mephenteremine 6 mg IV. A decrease in heart rate below 50 beats/min was treated with incremental doses of atropine 0.3 mg IV.
Pain was assessed postoperatively by visual analogue scale (VAS) immediate postoperatively and every two hourly thereafter, patient with VAS score of more than three were administered diclofenac 1mgkg -1 intramuscularly. Time since spinal anaesthesia to first dose of analgesic and total dose of analgesic in first 24 hours was recorded. Patient was kept under observation for a total period of 24 h to observe for the total number of doses of analgesic required and any side-effects.
Any complications like dizziness, somnolence, diplopia, vomiting, confusion, pain, and urinary retention were recorded in first 24 hours post-operative period. Results of both the drugs were analysed and compared.
Statistical analysis
Statistical analysis was performed with the SPSS, version 15.0 for Windows Statistical Software Package (SPSS Inc., Chicago, IL, USA). Categorical data, i.e., ASA grade, type of surgery and the incidence of adverse events (hypotension, bradycardia, respiratory depression, nausea and vomiting) were presented as numbers and proportion of these data were compared in two groups and the difference in proportion was inferred by Chi-square test. Demographic data (age, weight), duration of surgery, VAS score, total duration of analgesia and requirement of rescue analgesia were expressed as mean±standard deviation and these data were compared in all three groups and difference in means were inferred by analysis of variance (ANOVA)-test of significance. For significance P value ≤0.05 was considered as significant for both types of data.
RESULTS
Sixty patients, thirty in each group, were included in the study and analyzed. The groups were comparable with respect to demographic characteristics like age, weight, physical status and duration of surgery. The intraoperative hemodynamic values i.e, Mean Blood Pressure, Pulse rate and Respiratory rate were monitored.
As shown in Table 1 , ASA grades were comparable between both groups, with most of patients falling in grade 1 ASA with 4:1 ratio. The mean age of both groups was 40.1±7.2 (32-59) in group G and 42±6.4 (29-62) were comparable authenticated by statistical significance of P value = 0.22. As depicted in Figure 1 , compared to pre operative, Intra operative, post operative blood pressure, there was significant fall in mean arterial pressure in group G than group P patients. In Figure 2 , the fall in mean pulse rate, which was more in group G compared to group P throughout pre, per and post-operative phases is shown in detail.
As detailed in Table 2 , the fall in mean respiratory rate was more in group G than group P in post operative period. Table 3 shows the postoperative time required for first dose of analgesia between both groups. In terms of mean postoperative time required for first dose of analgesic drug, Pregabalin and gabapentin was required after 7 and 5 hours respectively.
As detailed in Table 4 , there was a statistically significant change in Visual Analogue Scale, showing Pregabalin as better drug than Gabapentin in post operative pain Control with score 5 and 7 respectively. 
DISCUSSION
Pain is the predominant complaint in postoperative period. High-quality pain control after surgery is still a major challenge. Pain is one of the cause for delayed discharge. The management of postoperative pain has received much interest in recent years. The degree of postoperative pain, as ultimately perceived by the patient, is multifactorial and depends on variables such as type and duration of the operation, type of anaesthesia and analgesia used, and the patient's mental and emotional state. 1 Of the many methods of postoperative pain relief, the oldest and most widely used is parenteral opioids. 3 The classic pain pathway was once described as a neuronal signaling pathway that commenced in the periphery following an injury or a noxious event and was then transduced via nociceptive receptors (nociceptors) and transmitted along the primary afferents to the spinal cord then upwards to the brain. The electrical signal (i.e. action potentials) transmitted the location and the intensity of the noxious stimulus via the spinal cord to the brain. 4 After surgical incision, inflammatory mediators released by damaged tissue trigger an inflammatory cascade. This inflammatory response reduces the threshold and increases the responsiveness of nociceptors (sensory receptors on C-fibers and Aδ fibres) to subsequent input in the damaged tissue; a phenomenon known as peripheral sensitization. 5, 6 The body's neurophysiological responses to any insult, including surgery, may initially serve a protective function (i.e. pain limits further use) and promote healing. Features of central sensitization include an increased responsiveness to activation, reduced threshold, expanded receptive fields, and spontaneous activity following injury, all of which contribute to increased pain after surgery. 7 Post-surgical pain arises from predominantly two distinct processes: nociception, and inflammation which is a consequence of trauma to peripheral tissues. 8 Gabapentin and Pregabalin have been used in treatment of neuropathic pain as well as postoperative pain with gratifying results. However, there is paucity of studies for comparison with each other. This study was designed to compare their efficacy with respect to increase in duration of analgesia, reduction in total post -operative requirements of analgesics and side effects. With this background in mind, we designed this study to test the hypothesis that the preoperative use of pregabalin will reduce the consumption of analgesics after abdominal hysterectomy and to compare its efficacy and side effects with that of gabapentin.
Another objective was to determine their effects on postoperative pain scores and side effects using regular analgesics, sedatives and anticonvulsants. This study assesses their efficacy in prolonging the analgesic effect of spinal anesthesia and post-operative analgesic requirement in patients undergoing total abdominal hysterectomy.
With the advances in the understanding of the pathophysiology of pain, multimodal analgesia has become the standard of practice to treat moderate to severe postsurgical pain following orthopedic surgery. 9 This practice involves the use of different classes of analgesic agents with different routes of administration to:
• provide superior pain relief at rest and with movement, • reduce opioid consumption, and • reduce analgesic-relate adverse effects Gabapentin (C9H17NO2) and Pregabalin (C8H17NO2) are GABAergic anticonvulsant and depressant of central nervous system. Gabapentin and pregabalin binds with high affinity to α2δ subunit containing voltage gated calcium channel (VDCC). They increase extracellular GABA concentration in the brain by producing a dose dependent increase in L-Glutamic acid decarboxylase, the enzyme responsible for making GABA result in a decreased release of synaptic neurotransmitters (e.g., glutamate, norepinephrine, GABA, substance P). Gabapentinoids act as membrane stabilizers. [10] [11] [12] Neurophysiological findings indicate that gabapentin also interacts with NMDA receptors, protein kinase C, and inflammatory cytokines. 13 Pregabalin also increases the density of transporter proteins and increases the rate of functional GABA transport. 14 These drugs are only available for oral administration and the absorption of gabapentin is slow and limited by active transport in the gastrointestinal tract. 15, 16 Plasma concentrations of gabapentin do not increase proportionally with increasing dose (non-linear absorption). In contrast, pregabalin absorption is more rapid and without a ceiling of amount absorbed.
According to a first order kinetic, pregabalin absorption increases proportionally with increasing dose (linear absorption. 17 In healthy volunteers peak plasma concentrations are achieved within one hour after the administration of pregabalin, whereas maximum plasma concentrations for gabapentin are attained after 3-4 hours. 10, 17 The bioavailability of pregabalin is high and exceeds 90 percent irrespective of the dosage, whereas the bioavailability of gabapentin drops from 60 percent to 33 percent as the dosage increases from 900 mg to 3600 mg daily (149). Pregabalin has a favourable pharmacokinetic profile compared with gabapentin. 10, 17 When studied in non-humans pregabalin appears to be 3 to 10 times more potent as an anticonvulsant than gabapentin. 18, 19 Pregabalin is 2 to 4 times more potent as an analgesic than gabapentin. 18, 19 Pregabalin is 6 times more potent than gabapentin in binding affinity. 20 We choose 900 mg of gabapentin to 300mg of pregabalin. The absorption of gabapentin decreases steadily with increased dose. So, there would be only 35-40% absorption with 900 mg amounting to 315-360mg of active drug, whereas 300 mg of pregabalin has 90% bioavailability which would have a plasma concentration of 270 mg which both are comparable. Though peak plasma concentration reached by Gabapentin is delayed but the time from the drug administration to starting of surgery there was a time lag of 2-3 hrs which gave sufficient time for peak effect of both the drugs.
Present study showed that 300mg pregabalin is more effective drug for premedication to reduce pain score than gabapentin 900mg as it did not cause much fall in mean arterial pressure and pulse rate compared to gabapentin, time to first request of analgesics was longer in pregabalin group (7hr) compared to Gabapentin (5 hrs). Better VAS scores were seen with pregabalin (mean 3-5) compared to Gabapentin (mean 5-7). Similar results have been observed by Ghai A study. 21 Oral pregabalin and Gabapentin are useful adjuvants for the management of post operative pain by providing analgesia through a different mechanism than opioids making addition of multimodal therapy if not as sole analgesic and higher patient satisfaction. The apparent strength of this study is 300 mg of pregabalin is selected compared to lower doses as low dosage does not produce an effective pain relief as observed by Peach et al. 22 
CONCLUSION
Pre-emptive analgesia with pregabalin appears to be superior in safety, analgesic requirement and patient satisfaction to gabapentin as a part of multimodal perioperative pain management in abdominal hysterectomy.
